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(57)Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a variable power optical 
system which has excellent 
vibration- isolation characteristics 
while maintaining a high optical 
performance and suppressing 
eccentricity when a lens group is 
decentered so as to correct the 
blur of an image and to obtain an 
optical equipment using it. 
SOLUTION: The variable power 
optical system possesses a first 
lens group of positive refracting 
poweK a second lens group of 
negative refracting power, a third 
lens group of positive refracting 
power and a fourth lens group of 
positive refracting power in this 
order from an object side and 

performs power variation by moving the second, third and fourth lens 
groups in the optical axis direction. The third lens group is constituted of a 
3a-th lens group and a 3b-th lens group of positive refracting power, and 
the shake of a photographed image caused when the variable power optical 
system is vibrated is corrected by moving the 3a-th lens group in a 
direction perpendicular to an optical axis, and the 3b-th lens group is fixed 
in the direction perpendicular to the optical axis when correcting the 
shake. When the lens power is varied from a wide angle end to a telephoto 
end, the third lens group is moved to the object side and the second lens 
group is moved to an image side from the wide angle end to an 
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intermediate zooming position. 
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[007 3] tj:i^f\F^'S:m&-ri<Di>i^iK 

[0074] CC-C 

[0075] 

[1^4] 

Vf W ft 

[0076] «. tt)r^©X-A{4g?:Mi»b-CCiS, 
(0 07 7]^f(:^ (4) ©TK*jB^r02U>Xep 

L2®fflBjf:^3*s!at< «co-rtfs<i:^f&i^©02 u>xaf 

L 2 ©^ibatJ/hS < -y T -;i'fo*i:^«: 

^<«C(r>. iS!tC0&ft=SC (4) ©±l8*iBitS<h02U> 
Xgp L 2 <D^mm)^Wmi>i:kft < & O . U >X56^» 

* < 0 ■r**©rm< 

[007 8] M«:W*L< «^ft:5^ (4) ©afflKH* 
[0079] 

0.85<f 2/Vf w f t<l3 (4a) 

[0080] ®3js«^*fe?l5S8©g:f&*^3S-Ct3:03 U>X 

PL3AJSAj:^<5^6g?:WUrt-^-5*i. ^^tttg^riMI^ 
00-:>. U>X±g5:3SS|-r^(C«03 U>XepL3© 
mikSmi: f 3 . ^.^©lZ;:*SST©j»..±iffi||t?: f wi-r 

2.0 < f3/fw < 3.6 - (S) 
JSS^^:i^J£-r^©>(»ift(,i. ^frSC (5) ©TK<&e 
^r03 U>XgfL3©JS»r:*3*!5i{< /jfJ-Tlf^i^iS 

«cs-r *0 3 u >xg¥L 3 ©i^s&fi«i}>nc < r -r* u > 

XifeS©®ffi[(c«W*<J/d*^ ^<S^©3viUM^^,^iR 
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^cgr 3 U > Xgf L 3 <Df^^&i}i±^ < «3 . u > x^g 
(0 08 1 ] MtCj(f$0<tt^iC (5) ©»fi«5H^ 
[0 082] 

2. 3<f 3/f w<3. 2 • - • (5a) 
©HI U>X|!¥L 1 *i^«I?<i-r^^5r?f ^J&^fC}*, 

8.5 < fl/fw < 11. 

®5lc^;s^(*<D/mb*3*fiS;-riit«6«<:{i||3 a u>x 
©PL 3 a 6m3 a U>X»L 3 attJ©Pi— ©*U>X<D5K 
0. 4< I f 33 /f 3a I < 

C 0 0 8 5 ] ^fi:^ ( 7 ) ©TIE*ja^-C^3 a P>X 
»L 3 a tf ©HI— ©ft u>xcr)/SSf:^3C»i?S< /J: 0 T 3f 5 

©■ca<«ci». jJ*{CTK*C^rU*-5<bU>X^g©*20 
0. 5< I f 33/f 3a I <0. 

mt^, ^^mm\x\x^\ u>xpl i x» 

H!r^#©lo©iEU>Xa.-:, hJ:»)«fi!Et-SCi-CU 
> X^© jgf ^{ k^r 0 ^ r I i ^ . 
[008 8] *fc||2 t-^XilL 2 *!B5«:giJ*^6JIB(c, 

«>»«{cJt'<r«w©®*r:^©«ei^fil*iA# < . »<Bij{c 
Paffi?r|Sjt^fcfty-;3;y7XU>X. ftU>X. «fflj{clt 
'^r. «5«:ffliI©®Jf:^©ite*tfflAi:*:* < . !gI«:ffliJ(cOiS 
?:|6jl:tfciE>-X*;< U>X«rWr^«^i 0r(,»6. 
[0 0 8 9 ] ^2 U>X«p©«»«:fl|!|{cftb>X*Wr4 

[ 0 0 9 0 ] ^3 U>;q»L 3 «:ig)»fflil*>6IH«:iE©S 
#f;^©ll 3 a U>Xaf L 3 a ilt«lW5^(,»ft©ffl*T:*l© 

03 b P>xis¥-c«nSbrt>5. 

[009 1 ] «©5%»3 aU>XffifL3 a?:iEU>X 

3 1 . «J^flM«ceiffi«rIfiil:t/tiE^-X/;x U>X3 2 . 
fiS!BDfflJ(CI!3ffi€rWT5ftU>X3 3 Ort,^^,, 

[0 09 2] 03 l^^Xi^LScfitC^ffilMCceaffi^OW 
fcfi^^xx;xu>X*»wsci{c<i:»)03 u>Xfflf 
L3^?rf-U7* h«:i5l>«fiS<!:TSC<!:t?02 U> 
X8fL2 t03 U>Xi?L3©it5rapg43?a®L.. U> 
X^S©^ffif<b**fiRLrt>4. 

[009 3] 3;/c^^Sfefl5.®-e«IEU>X3 1 fc^NHSS 

[0 09 4] 03 b U>XgfL3 b?:!B)(*(|fJ*>6ftU> 
X3 4i^U>Xffi*iei®©iEU>X3 5©2tJt©U> 



C7) !^200 3-2077 1 5 
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*8. 0 < fl/fw < 1 2. 0 • • • (6) 

Ji2.sS^fr?r?SST-5©ASAt». ^frSe (6) ©TK^ra 
^r0i u>xgPL i©®*f:^;*s®< Ad:oja^^>tu> 

^c^,. mz}M^m^i>t%\ u>XffifL l©^««*i 

< 03a^^©-c^< iii*. 
[008 3] M<Cj?*L<tt^friC (6) ©»|i|SH«r 
WT©iP < W^ti><Dlfim.K 
[0084] 
5 •••(6a) 

5Kill.#J®t€:S<f f 3 a. f3 3i-r4<!:#. 



30 



40 



SO 



0. 85 • • • (7) 

★^di^F+^XC&tJ. 03aU>X»L3a(^-C©feiR 

*s©-ca<*i». 

[0086] EtCjtT* K U%fif.^ ( 7 ) ©SiclifilS^ 
«T©jto< a:^r-5©*i^(,>. 
[0 08 7] 
75 • • • (7a) 

X-C^fiXOTC^So 

[0095] *:^ff^.^-C«03 U>XP^«s*i^-:)JDJ 
II^Ji©'5^©— SP*03 b U>XafL3 bJii^ffl^^ 
Cir03 a U>X«L 3 a©lRM»li*il>&< r*. 
Cti{cj:»?#^nffliE©fc«603 a U>X»L3 a*l(i 
'C^O/ct #©?t^Se©^{t*lS«Lri>i. 
[0096] 2|s:Sli6J^,««D03 b U>>qRf L 3 b 
n<Ommf}<D U >Xfi¥r*S*stt±fejRM©1«iEtCBg L, 
t:»03 a U>Xef L 3 a J: Oi^t^&flfciiRM^fiti^ 
^■o. C<a«:J;-3-C03 a U>X»L3 a©«LtfeiR^ 

[0097] * tc:^mtmi&iVitm4 U>Xffif L 4 «: 1 
tfc©jEU>X<b l«t©ftU>X©te^i*U>X©01© 

*XI^{C04 U>XefL4*i^l6-r^.C<!:{Cj:*«®4K 
S&^»lffijS«l©^*|iiEbT(,>5, 
[009 8] 3 6«:^m©^K'^.iR^^Mffi(D^«l©^ 
W%S«jE©A:to«:«. 04U>X«L4«:#Natli?r^ 
A-r*©*iA(,>, 

[0099] m7<DSi^mm2itm3<o^fmmm i 

iCit^xms U>Xg¥L3*J!^ft{SrJi»))IB(C03 bU> 
XSfL3b. 03 a U>XgfL3 a©Jli-Cieg3tiri» 
iCi. 04U>XafL4*s*-©iEU>XJ:»)««$ 

nri»sc<»:*iM^cor*jo, -e-©fl&©«fi£ttigi;r* 

[0100] »<WI«60i|2 •C«03 U>Xef L 3 ^rig}^ 
ffl*^6«SiK:. ^.*nffliEB$«:it«iSil:^rrfiI(cw@5e© 
03 b U>X«f L 3 b <!:36««:Sia:^|^«CoI8li©03 a 
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[0101] c<DJ:^{cKFjg8fK:pIs6u>Xg¥?r^MJ 

c 0 1 0 2 ] s 1 1 (D^mmmmsiimscDmmmmm 

[0 1 0 3] afi||jS6««l3r«mi U>XSfL 1*^^ 

(0104] ^>:tcia[fi»te0il(Z)»ffl7^-^a?*7i^^, S» 

f ^ 7. 40000 f no 



—34. 92 



1= 

2= 
3= 
4= 
5= 
6« 
7= 
8= 
_ 9= 
rlO' 
rll» 
rl2= 
rl3=^ 
rl4= 

rI6= 
rl7* 
rl8« 
rl9« 
r20» 
r21= 
r22» 
r23= 
r24" 
r26= 



36. 900 
2558. 813 
44.311 
10. 744 
-90, 696 
24. 533 
19. 327 
49. 070 



2=PI^ 



1^6^^^«fE|ii)JlO= t 
-314. 796 dll= 0 

10.917 dl2= 2: 
18. 353 di3» 0 
6. 109 dl4^ 1 

-1045.922 dl5= 0: 
15.000 . dl6» 1, 
-55. 915(l^l*irtll7*nJ« 
16. 690(|^«tifiijttI8= "l. 
-15.461 dl9= 0. 
96. 156 d20*pra6 
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* r [{tmi Sa(D5t^ffi m i ffi) ©ftm^S. d 

i urn i mtm i m+ imt(Dm(Dmm. n i i[t 

tiv^X$>i>^ ^fck^m^Cm. B. C. D. E • • 

10 x= (h'/R) {1- (i+K) (h/ 

R) '} "^']+Bh' + Ch' + Dh' • • • 

« rx 1 0-" J *.«ii*Lr(.>^. X. m^mm^m^^ 

[0 105] 

=1: 2.87 2a>s 62.6''^14.6* 
--4.50 

n I-L 61633 v i^ 54. { 
n 2=K 77250. v 2= 49. 6 
n 3=1. 69680 ^ 3= 55. 5 
n 4"1. 84666 v 4s 23. 9 



20 

50 
60 
20 
60 
80 



d21 = 
d22= 
d23« 
d24= 



80 
80 
30 
40 
70 
9 

60 
40 

60 
80 

20 
56 
74 
50 



n 5=1. 74330 

n 6=1. 80400 
n 7=1. 84666 

n 8=K 64769 
Q . 9=1. 51633 

iilO=l. 73077 
nlI=L 69350 

1112=1.51680 
ttlS=l. 55232 

iil4=l. 55671 



V 5= 49. 3 

V 6= 52. 4 

V 7= 23. 9 

I' 8= 33. 8 

V 9= 64. 1 

-^10= 40.5 
vll= 53,2 



vl 
vl 



64.2 
63.4 



V 14= 68. 6 



10® K= -1. 87690D+00 b - 1. 10218D-04 C = -5, 2d608D-07 D= 9. 13867IH)9 

17 ffi K= 2. 03586D+02 b-9. 89084D-05 c-= 9. 23518D-06 D = 0. OOOOOD+OO 

18 ai K= -2. 80408IH00 B = 6. 19554D-05 C= 4. 68940D-08 d=-2, 82642D-09 



sin 


7.40 


14.85 


34.92 


d 2 

d 8 
d 17 
d 20 


1.00 
33. 78 
4.09 
3.00 


9. 76 
14. 54 
7.45 
6. 07 


22.59 
3. 30 

19. 46 
6. 02 



[0106] 
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7. 50000 

--31. 24 



1= 
2= 
3= 
4* 
6« 
6« 
7« 
8= 
9« 



40. 286 
11274. 796 
27. 379 
10. 334 
-30.710 



rlO- 
rll= 
rl2=^ 
rI3= 
rl4« 
rI5= 
rl6= 
rl7= 
rl8« 
rl9= 
r20= 
r21= 
r22= 
r23= 
r24» 



2m 



d 1= 
d 2= 
d 3= 
d 4= 

d 5= 

45. 304 d 6: 
120(^^85X1 7' 
d 8: 
d 9: 
dl0= 

8.53d(^fil^aQ)dl3^ 
274. 668 dl4» 
12.815 dl5= 
13. 670 dl6^ 
5. 808 dl7: 
17,6I4(^«I^®M18= 
240.466 dl9= 
d20«! 

c» d21 = 

d22= 
d23:= 



oo 
ao 



(9) 



f nO=l : 2.88 2ft)5 62.0'- 16, 4" 
— 4.20 



1.50 
7.30 
1.20 
1. or 

o: 60 

1.40 
= 0.80 
150 
« 0.30 
2.00 
0.70 

^ L 20 
1.56 
0.74 

^ 0.50 
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& 1=1.51633 


V 1 = 


64. 1 


n 2=1. 77250 


V 2= 


49.6 


n 3=1. 69680 


V 3= 


65.5 


ti A — t 9ACec 
U 4-1. o4D0D 


V 4= 


23. 9 


n 5=1. 64769 
n 6«1. 51633 


V 5= 

V 6= 


33.8 
64. 1 


n 7*1. 74330 


V 7= 


49.3 


n 8=1. 77250 
tt 9=1. 84666 


V 8= 

V 9= 


49.6 
23.9 


1110=1.80610 


V 10= 


40.7 


III 1»L 51680 
1112=1. 55232 


vll« 
1^12= 


64.2 
63.4 


ttl3=l. 55671 


vl3= 


58.6 



7 « K= 9. e6634D-01 B =-1. 19354D-06 C=-l. 2288?IH)7 D= 0.O0O00IH0O 
13 Of K- -1. 92456D+00 B= 2. J4716D-04 c=-6.026771M)7D=-i.27586IH)8 
18 B K= -i. 746620+00 B= 3. 19290D-OS c= 1.63340D-07 d=-6.57II9IH)9 





7.50 


14.31 


31. 24 


d 2 
d 8 

ill 


1.00 
30.81 
3. 90 
3. 80 


10.52 
13.27 
6. 37 
5. 87 


25. 70 
3. 35 

16.31 
6. 82 



[0107] 



W3] 



17 



1= 

3= 
4= 
5= 
6» 

7= 



9= 
rlO« 
rn= 
rl2= 
rl3= 
rl4^ 
ri5» 
rl6» 
rI7« 
rl8= 
rl9= 
r20= 
r21= 
r22= 
rJ5= 
r!4= 
r25» 



7. 40000 

--29,0 



(10) 



lno=l :2. 88 2w= 62. er ^ 29. o* 

--9.32 
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18 



35. 079 d 
5922. 344 d 
44.492 d - 
10. 788 d 4= 
-42, 646 d 5= 
45, 880 d 6= 
18. 885(*«cff)d 7« 
41.680 d 
(Mtt)) d 
10. 291(^Sl^isnild^ 
-121.743 dlt 
11.008 dl2> 
21. 137 dl3^ 
5. 957 dl4^ 
-178.486 dl5 
18. 000 dt6 
-49.965 dl7=«ISf 
23. 177(^fi^ffi)dl8- ^.30 
-9.046 dl9= 0.8ft 
121. 372 d20»BTX 

d21= 1.20 
CO d28» L $6 

00 d23« 0. 74 

00 d24« 0. 50 



1= 5. 50 

" ki8 

1. 20 
1.00 
2.50 

L 80 
0. 30 

2. 40 

Ul 

0. 60 

1. 40 



B 1^1. 51633 


V 1 = 


64. 1 


tt 2=1. 77250 


V 2= 


49.6 


u flOVu 


V 0— 




Tk 4»1. 84666 


V 4= 


23.9 


u 5=1. 74330 


V 5= 


49.3 


n 6=^1. 77250 
n 7«1. 84666 


V 6= 

V 7« 


49.6 
23.9 


n 8=1. 67270 
A 9^1.51633 


V 8= 

V 9= 


32. 1 
64. 1 


alO»l. 80610 
nll^l. 69350 


vio= 
vll» 


40.7 
53.2 


1112^1. 51680 
1113=1. SS232 


vl2« 
vl3= 


64.2 
63.4 


Iil4«l. 55671 


vl4= 


S8.6 



7 Si K« -1. 19845D+00 B = L 46606D-05 c= 6. 65304IH)9 e>== 0. OOOOODfOO 
lOm K= -2, 89527IHO0 B= l. 69400IH)4C— 1. 17S77D-06 d= 1.40142D-08 
ISifi K= -4. l29961Hno b= L 325580-05 c =-9.018720-08 b= -1. 294681H)8 





7,40 


25.18 


29. 00 


i I 
A 8 

ill 


1.00 
34. 98 
3- 48 
3. 00 


18. 32 
7. 74 

11.32 
5. 07 


19. 09 
4. 65 

12.69 
6. 02 



I 

10 108] 

a-1 











(1) 




1 


2 


3 


TS 


1.352 


1Jt44 


1.255 


(2) 


f3a/f 3 


0.991 


0.853 


0.970 


(3) 


1 m 1 /m 3 




0.519 


0.821 




(4) 


1 f 2y/ "fw - • 


m 


0.997 


1,087 


1.111 


(5) 


f 3/ f w 


2.749 


2.927 


2.670 


(6) 


tlXfw 


9.792 


10.439 


9.233 


(7) 


1 f y f Sal 


0.551 


0.684 


0.522 



[0111] C©J:^K:*:^^cDX-AU>X?:7'yif 
(0 1 12] 'X.K.:if.m^<OX--J^VlyX^m&%^Jki:. 



1010 9] ^X{C*^|B©X-AU>X*«^^IKi 
[0 1 1 0 ] 0 1 5{C*jt,ir. \0\,ttijt'7:^Ws 11 
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mti>. 

[0 1 1 3] 0 1 6K:teC>r. 2 0im7'ti3j>'7:^ 

2 1 W3|s:|%IB<DX-AU>X{C4:-7r«RKSnfc» 
myt^?h. 2 2 t3:«S5^:^^.2 1 ic^-^xmWi^Si^^ 

jfct ^cc Dm<mi^tmm^ (yem^f^^) , 23 

CO 1 1 4] ±sH«^3g^^«^S[fe^^•*J^^{cJ:or«^Jd^ 

3 ««3R^ 2 2 ±K.mms titcmw»mtmff:$ n 

[0 115] C<Dj:^tc:4:^©X-AU>Xj&tf';*- 
[0 116] 



[02] ^l»(Cij^^K«^<;03&^ig(S<D3ii;»B 
[03] |gcli*SfiW 1 ©X- A U>X<Dj£ftS{Cfclt 

•5U>X»iBH 

[04 ] ^iMm^m I ©X- A u>x©j2:ft«{c*jt* 

[05] fKfii^«?<l©X-AU>X©itira©X-A 

filS(c4a(:t^gfiKII0 so 
[06] £KII|li&0i|l©X-AU>X©S^K:4al:r>K 



(U) !|#ga2 00 3-2077 1 5 

20 

*S^lR^0 

[0 7 ] 8J[fiiSiiS««2©x- Av>x©KftjgK:*ji:r 

SU>XBrffi0 

[08] StfflS^«2©X-AU>X©JEftJg«:fcW 
5^iD^0 

(09) il^ffi||S6(?(2©X-AU>X©cj3|a©X-A 
[010] »«^«sW2©X--AU>X©aa«{c48 

tt^^ltx^0 

10 [011] tStflSISSC«|3©X-AU>X©)EfiUS{c4s 
C:t'&U>XKrffi0 

[012] »|iei*S<«3©X-AU>X©jAft«{C*i 

[013] »fig||i««J3©X-Alx>X©HJra©X- 
Afeg{C4sW-5,MfJRM0 

[014] »fi9l*tW3©X-AU>X©a^{C*j 

[015] fV>^)Vi3>t'7<DSSMV^ 
[016] K'7'^*^^©S^BS0 

20 mn<oisim] 

Ll ISiu>;^ 

»2 u>xef 

03 U>X©P 



L2 
L3 
L4 
SP 
I P 
d dtH 

AM j('}r^:t:f-fvmm 

AS -tJ-i^iJ^I/fiPlffi 



[01 ] 



[02] 




(A) 



(B) 



(c) 



n n n 
BtiCI» UtM B«» 



(D) 



(12) 



003-2077 1 5 



{ia3] 



u 



u u 



L3a L3b 



f no/2.87 



»- 31.3* 

Ji 



»- 31.3" 



AM \ 



-Q. 10 



w- 31.3" 



/ 



O.IO -O.IO #ACUI Q.\0 -S.OO .Sa(%) S.OO -0.02 0.02 



[1^5} 



fno/3. 4 



• - 16. 9* 



* - 16. 9* » « 16. 9* 



-0.10 t^ffiiRift 0.10 -0.10 #jft«36 O.JO -sToo {%) s.oo -oTo7"S1^b|^~oTo2 



1^132 00 3-2 07 7 1 5 



f no / 4. 5 



m6] 



7,3* w- 7. 3' 



7.3* 



-0.10 MOft 0.10 -0.10 *jfltM a. 10 -s.oo so IX) s.oo -d.oz mj 



0.02 



[07] 




(14) 



#532 0 0 3-2 07 7 1 5 



[08] 



f no /" 2. 88 



.8 



w- 31. 0" 



AM 



AS 



*- 31.0 



»- 31.0 



CIO «fi«tt Q.IO -O.ID M« 0.10 -STOO « iX) S.bO -O.GZ tt« 



0.02 



[09] 



fnD/3.42 



I - 17.5* 



w « 17. 5* 



17, r 



-o.io OTtttt 0.10 -0.10 i^jAois Q.IO -sTgo Stt (X) s.oo -oTor"Sir&|^~oToz 



#§32 003-207 7 1 5 



fno/4. 20 
/F 



[010] 
• - 8. 2" * » 8. 2* 



-0.10 «WClt O.ID -O.ID f^OMA O.IG -5.00 SA <X> S.OO -0.02 »3ljfil 



O.OZ 



[ai 2] 



f no / 2.88 



31.3° 

AM 



AS 



»- 31.3* 
/ 



I 



-0.10 mi» o.!0 -0.10 0.13 -STOC Sa (V) S.OO -O'.OZ Q.OZ 



(16) 
[013] 



«Fra2 00 3-2 07 7 1 5 



fno/4.1 



* - 10. 1" 



« = 10. 1* 



w- 10.1' 



-0.10 man 0.10 -0.10 MOft 0.10 -tTao Ztt <x) s.oo -oToF"S^|^ 



0.02 



fno/4. 32 

1 



[HI 4] 

w« 14.5r •-14.5* 



w« 14.5^ 



-0.10 VMM 0,10 -0.10 I^^Um 0.10 -5-00 M (X) s.oo -0.02 



0.02 



(17) 



200 3-207715 



[015] 




11 . 




F 2H087 KA02 KA03 MA15 NA07 PA08 

PA19 PA20 PBIO PBll Q^02 
0^06 QA12 Qfi22 Q<\26 

Q/K32 Q\39 (yV41 Q\42 C^45 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
^^LACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^^FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^^OLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

<^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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